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Age at exposure is an important modifier of risk. From the LSS data it
is clear that risks are initially higher for those exposed at under 20 years of
age but decrease somewhat more rapidly with time after exposure than for
those exposed at older ages. There was no clear indication that the risks
for those under 10 years of age were significantly greater than for persons
10-20 years old at the time of exposure. When data become available that
will allow the analysis of human leukemia in terms of specific hematologic
types, it may be possible to develop more precise risk models that capture
the age and time modifying factors in more detail.

BREAST

Introduction

The sensitivity of the mammary gland to the carcinogenic effects of ion-
izing radiation was first demonstrated in x-irradiated mice in 1936 (Fu36a,
Fu36b). and has since been described in other species of laboratory animal,
including guinea pigs, dogs, and rats (Sh86a). An increase in the inci-
dence of breast cancer in irradiated humans was first recognized in 1965 in
women who had received repeated fluoroscopic examinations (Ma65), and
subsequently in Japanese atomic-bomb survivors in 1968 (Wa68). During
recent decades, mammary cancer has been studied extensively in irradiated
animals and in several large series of irradiated women.

Although a number of questions about radiation-induced breast cancer
still remain, the data are consistent with the following generalizations:

1.   The development of overt cancer from the radiogenically damaged
mammary target cells is critically dependent upon the hormonal status of
the cells over time.

2.   Radiation-related breast cancers are similar in age distribution and
histopathological types to breast cancers resulting from other or unknown
causes.

3.   Women who are irradiated at less than 20 years of age are at a
higher relative risk for breast cancer than those who are irradiated later in
life.

4.   The epidemiological data reveal little or no decrease in the yield
of tumors when the total radiation dose is received in multiple exposures
rather than in a single, brief exposure.

Parallel Analyses of Breast Cancer Incidence and Mortality

The Committee had available for analysis the original data from two
mortality series and three incidence series. The mortality series were the